Reference Gene Selection and Evaluation for Gene Expression Studies Using qRT-PCR in the White-Backed Planthopper, Sogatella furcifera (Hemiptera: Delphacidae).
The white-backed planthopper, Sogatella furcifera (Hemiptera, Delphacidae), is one of the most devastating rice pests. For a better control strategy, various genetic studies have been conducted using reverse-transcription quantitative real-time polymerase chain reaction (qRT-PCR). The appropriate application of qRT-PCR requires reliable endogenous controls; however, studies on this aspect of the white-backed planthopper are lacking. In the present study, nine commonly used reference genes, elongation factor 1-α (EF1-α), polyubiquitin (UB), ribosomal protein S18 (RPS18), actin 1 (ACT), α-1 tubulin (TUB), glyceraldehyde-3-phosphate (GAPDH), ribosomal protein L9 (RPL9), ribosomal protein L10 (RPL10), and 18S ribosomal RNA (18S), were evaluated by qRT-PCR for their expression stability under four different experimental conditions (different developmental stages, acquisition of Southern rice black-streaked dwarf virus (SRBSDV), different tissues, and different temperature stress). These results were analyzed using four software programs (geNorm, NormFinder, BestKeeper, and the delta Ct method) and a Web-based comprehensive tool RefFinder to compare and rank candidate reference genes. According to the results of RefFinder analysis, which integrates the abovementioned four software programs, TUB was ranked as the most suitable reference gene at different developmental stages and under different temperature stress, and GAPDH and RPL9 showed the highest stability for acquisition of SRBSDV and different tissues, respectively. These results will provide a solid foundation for future gene expression study on the white-backed planthopper, and also will give aids in establishing a standardized qRT-PCR procedure for other related insects.